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©  This  invention  relates  to  an  electrolytic  ion  water 
generator  to  produce  alkali  ion  water  containing  alkali 
ions  and  acid  ion  water  containing  acid  ions  by 
introducing  tap  water  or  the  like  into  an  electrolytic 
cell  comprising  electrodes  and  ion  exchange  mem- 
branes  arranged  alternately  which  electrolyze  the 
electrolytes  in  the  water. 
Electrolytic  cell  unit  panels  having  the  same  shape 
are  constructed  by  attaching  the  electrode  plate  and 
ion  exchange  membrane  onto  each  synthetic  resin 
frame.  The  electrolytic  cell  unit  panels  are  layered  in 
a  water-tight  manner  facing  the  front  sides  to  front 
sides  and  the  rear  sides  to  rear  sides  via  O-rings.  A 
water-inlet  external  cover  is  attached  at  one  end  of 
the  layered  electrolytic  cell  unit  panels,  and  a  water- 
outlet  external  cover  is  attached  at  the  other  end  of 
the  layered  electrolytic  cell  unit  panels  in  a  water- 
tight  manner  to  secure  the  total  assembly. 
Since  the  electrolytic  ion  water  generator  of  this 
invention  can  be  assembled  just  by  layering  electro- 
lytic  cell  unit  panels  of  the  same  shape,  the  assem- 
bly  process  is  simplified  and  the  whole  device  is 
compact.  By  adjusting  the  number  of  layered  elec- 
trolytic  cell  unit  panels,  it  is  simple  to  manufacture  a 
generator  having  the  required  ion  water  production 
capacity. 
When  the  flow-pass  switching  mechanism  which  is 
actuated  in  response  to  the  change  of  polarity  of  the 
electrode  plate  is  installed  within  a  separate  panel 

inserted  in  the  water-outlet  external  cover  or  be- 
tween  the  water-outlet  external  cover  and  the  elec- 
trolytic  cell  unit  panel,  the  scale  deposited  on  the 
cathode  plate  during  operation  can  be  removed  with- 
out  interrupting  the  generation  of  ion  water. 
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FIELD  OF  THE  INVENTION 

This  invention  relates  to  an  improvement  of  an 
electrolytic  ion  water  generator  producing  both  al- 
kali  ion  water  and  acid  ion  water  by  electrolyzing 
water  such  as  tap  water. 
More  particularly,  this  invention  relates  to  an  elec- 
trolytic  ion  water  generator  which  is  easily  assem- 
bled  by  layering  electrolytic  cell  unit  panels  having 
the  same  shape  into  a  compact  unit. 

BACKGROUND  OF  THE  INVENTION 

Since  most  food  consumed  by  humans  in 
everyday  life  is  acidic,  the  human  body  tends  to 
become  alkali-deficient.  To  cope  with  the  imbal- 
ance,  water  containing  alkali  ions  such  as  calcium, 
sodium,  magnesium  and  potassium  is  commer- 
cially  available  as  household  drinking  water  to 
maintain  health  by  replenishing  alkali  and  mineral 
components. 

Household  and  industrial  devices  which  gen- 
erate  electrolytic  ion  water  containing  these  alkali 
ions  by  electrolyzing  city  water  have  been  gradu- 
ally  becoming  popular.  Such  an  electrolytic  ion 
water  generator  comprises  a  pair  of  electrodes 
placed  apart  from  each  other  to  form  an  anode  and 
cathode,  and  an  electrolytic  cell  having  an  ion 
exchange  membrane  separating  these  electrodes 
to  form  an  anode  chamber  and  cathode  chamber. 
The  electrolytic  ion  water  generator  is  connected  to 
a  tap  water  faucet  to  introduce  the  water  thereto, 
electrolyses  the  electrolytes  in  the  water  at  the 
electrolytic  cell,  and  removes  the  water  containing 
alkali  ions  (cation)  from  the  cathode  chamber  and 
the  water  containing  acid  ions  (anion)  from  the 
anode  chamber.  Plate-type  electrodes  are  usually 
used  for  the  electrodes,  and  a  number  of  electro- 
lytic  cells  are  arranged  vertically. 

The  electrolytic  ion  water  generator  having  the 
structure  described  above  is  assembled  from  a 
number  of  electrolytic  cells  comprising  electrode 
plates  and  ion  exchange  membranes  which  are 
arranged  alternately  at  a  fixed  distance  from  each 
other  to  form  a  water-tight  structure.  This  configura- 
tion  has  certain  disadvantages  such  as  a  large 
number  of  assembly  steps,  difficult  assembly  pro- 
cedure,  low  construction  efficiency,  higher  produc- 
tion  cost,  and  long  disassembly  time  when  replac- 
ing  parts. 

In  addition,  electrolytic  ion  water  generators 
tend  to  deposit  scale  such  as  alkali  hydrate  on  the 
cathode  during  operation,  which  degrades  the  elec- 
trolytic  efficiency.  Consequently,  the  polarity  of  the 
electrodes  must  be  changed  periodically  to  clean 
them  by  backwashing.  To  prevent  any  interruption 
of  ion  water  generation  during  the  cleaning  period, 
a  means  of  switching  the  electrodes  and  a  means 

of  switching  the  water  flow-pass  are  proposed. 
These  means  make  it  possible  to  generate  ion 
water  even  while  cleaning  the  electrolytic  cell.  How- 
ever,  installing  such  a  water  flow-pass  switching 

5  means  into  a  conventional  ion  water  generator  in- 
evitably  enlarges  the  device  because  the  structure 
comprising  piping  to  switch  the  water  flow-pass 
and  the  water  flow-pass  switching  valve  cannot 
easily  be  compactly  built  into  the  cell  container. 

70 
SUMMARY  OF  THE  INVENTION 

This  invention  has  been  developed  to  solve  the 
above  mentioned  problems  of  electrolytic  ion  water 

75  generators. 
It  is  an  object  of  this  invention  to  provide  an 

electrolytic  ion  water  generator  which  is  easily  as- 
sembled  and  which  is  compact. 

It  is  a  further  object  of  this  invention  to  provide 
20  an  electrolytic  ion  water  generator  which  can  be 

assembled  with  a  variable  number  of  electrolytic 
cells  to  meet  the  required  capacity  of  ion  water 
production. 

It  is  a  further  object  of  this  invention  to  provide 
25  an  electrolytic  ion  water  generator  which  enables 

the  electrolytic  cell  to  be  cleaned  without  interrupt- 
ing  the  generation  of  ion  water  by  installing  a 
compact  electrolytic  cell  cleaning  unit  having  a 
means  to  switch  the  water  flow-pass. 

30  One  fundamental  aspect  of  this  invention  is  that 
the  electrolytic  ion  water  generator  is  constructed 
with  electrolytic  cell  unit  panels,  each  of  which  is 
structured  by  placing  an  electrode  plate  within  a 
synthetic  resin  frame  and  by  sandwiching  the  elec- 

35  trade  plate  with  ion  exchange  membranes  on  both 
sides  thereof,  and  is  assembled  by  layering  these 
electrolytic  cell  unit  panels  in  a  water-tight  manner 
while  facing  the  front  sides  to  front  sides  and  the 
rear  sides  to  rear  sides  via  an  O-ring.  A  water-inlet 

40  external  cover  is  attached  to  the  water-inlet  open- 
ing  on  one  side  of  the  layered  electrolytic  cell  unit 
panels,  and  a  water-outlet  external  cover  is  at- 
tached  to  the  alkali  ion  water-outlet  opening  and 
the  acid  ion  water-outlet  opening  to  produce  a 

45  water-tight  maintain.  This  configuration  makes  the 
assembly  process  extremely  simple,  reduces  the 
production  cost,  and  makes  the  device  compact. 
Furthermore,  the  production  capacity  of  electrolytic 
ion  water  can  be  freely  changed  by  adjusting  the 

50  number  of  layered  electrolytic  cell  unit  panels, 
which  makes  it  easy  to  assemble  an  electrolytic  ion 
water  generator  having  the  required  capacity  by 
increasing  or  decreasing  the  number  of  layered 
panels. 

55  Another  fundamental  aspect  of  this  invention  is 
that  a  water  flow-pass  switching  valve,  which  is 
actuated  in  response  to  change  of  polarity  of  elec- 
trode  plate,  and  piping  to  switch  the  water  flow- 
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pass,  both  of  which  are  necessary  to  clean  the 
electrolytic  cell,  can  be  located  within  the  water- 
outlet  external  cover  or  within  a  separate  panel 
placed  between  the  water-outlet  external  cover  and 
the  electrolytic  cell  unit  panel  adjacent  to  the  water- 
outlet  external  cover,  which  keeps  the  device  com- 
pact  and  simple  to  assemble. 

The  preferred  electrode  plates  used  in  the 
electrolytic  cell  of  this  invention  are  made  from 
metallic  plates  such  as  stainless  steel  plate  and 
titanium  plate,  and  particularly  preferred  are 
titanium  plates  coated  with  noble  metals  such  as 
platinum  by  plating  or  baking.  With  any  kind  of 
material  for  the  electrodes,  it  is  preferable  to  pre- 
pare  the  electrodes  for  both  anode  electrolytic  cells 
and  cathode  electrolytic  cells  with  the  same  kind  of 
material  for  durability,  lifespan  and  simplification  of 
assembly.  At  the  top  of  each  electrode  plate,  an 
electrode  terminal  made  of  the  same  material  as 
the  electrode  is  attached  by  spot  welding. 

The  synthetic  resin  frame  forming  the  electro- 
lytic  cell  unit  panel  is  formed  by  integrated  mold- 
ing,  burying  both  side  edges  of  the  electrode  plate 
and  the  intermediate  portion  of  the  electrode  termi- 
nal,  and  exposing  both  the  front  and  rear  faces  of 
the  electrode  inside  the  frame.  The  ion  exchange 
membranes  are  set  to  both  the  front  and  rear  faces 
of  the  synthetic  resin  frame  so  as  to  sandwich  the 
electrode  plate.  By  connecting  the  electrode  plate 
with  the  anode  or  cathode,  the  electrolytic  cell  unit 
panel  comprising  the  synthetic  resin  frame  forms 
an  anode  electrolytic  cell  unit  or  cathode  electro- 
lytic  cell  unit,  respectively,  each  having  the  same 
shape.  The  synthetic  resin  frames  forming  the  elec- 
trolytic  cell  unit  panel  are  layered  in  a  water-tight 
manner  while  facing  the  front  sides  to  front  sides 
and  the  rear  sides  to  rear  sides  via  an  O-ring.  On 
one  side  of  the  layered  electrolytic  cell  unit  panels, 
a  water-inlet  external  cover  is  attached,  and  a  wa- 
ter-outlet  external  cover  is  attached  on  the  other 
side.  This  is  the  structure  of  the  electrolytic  ion 
water  generator  of  this  invention. 

To  remove  the  scale  deposited  on  the  cathode 
during  operation  of  the  electrolytic  ion  water  gener- 
ator  of  this  invention  while  enabling  the  electrolytic 
cell  to  be  cleaned  without  interrupting  the  genera- 
tion  of  ion  water,  the  generator  contains  a  means  of 
switching  the  flow-pass  comprising  a  switching 
valve  and  piping  to  switch  the  ion  water  flow-pass, 
which  enables  alkali  ion  water  to  be  discharged 
from  the  alkali  ion  water-outlet  opening  and  acid 
ion  water  to  be  discharged  from  the  acid  ion  water- 
outlet  opening,  even  during  the  period  of  cleaning 
the  electrolytic  cell  following  the  change  of  polarity. 
The  switching  means  is  installed  within  the  water- 
outlet  external  cover  or  within  a  separate  panel 
inserted  between  the  water-outlet  external  cover 
and  the  electrolytic  cell  unit  panel.  It  is  actuated  in 

response  to  a  change  of  polarity,  and  switches  the 
flow-pass  of  each  ion  such  that  the  flow-pass  con- 
nected  to  the  alkali  ion  water-outlet  opening  is 
opened  to  the  flow-pass  where  acid  ion  water 

5  flowed  before  the  switching;  the  flow-pass  con- 
nected  to  the  acid  ion  water-outlet  opening  is 
opened  to  the  flow-pass  where  alkali  ion  water 
flowed  before  the  switching. 

w  BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  part  sectional  side  view  of  a  portion 
of  the  electrolytic  ion  water  generator  of  this  inven- 
tion. 

75  Fig.  2  is  a  perspective  view  showing  the  elec- 
trolytic  ion  water  generator  of  this  invention. 

Fig.  3  is  the  front  view  of  the  electrolytic  unit 
panel. 

Fig.  4  is  the  section  A-A  in  Fig.  3. 
20  Fig.  5  is  an  illustration  of  an  embodiment  of  the 

means  of  switching  the  flow-pass. 
Fig.  6  is  an  illustrative  drawing  of  another  em- 

bodiment  of  the  means  of  switching  the  flow-pass. 

25  DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

This  invention  is  further  described  in  detail 
using  embodiments  referring  to  the  drawings. 

30  In  Fig.  1  and  Fig.  2,  which  illustrate  the  electro- 
lytic  ion  water  generator  of  this  invention,  electro- 
lytic  unit  panel  1  is  made  of  a  synthetic  resin  frame 
formed  by  integrated  molding  with  electrode  plate 
3  having  electrode  terminal  2  projected  from  the 

35  top  of  facility  1.  The  electrolytic  cell  unit  panels  1 
set  ion  exchange  membranes  5  with  a  space  from 
electrode  plate  3  are  layered  in  a  water-tight  man- 
ner  via  O-rings  4,  facing  the  front  sides  to  front 
sides  and  rear  sides  to  rear  sides.  At  both  ends  of 

40  the  layered  electrolytic  cell  unit  panels,  a  water- 
inlet  external  cover  7  having  a  water-inlet  opening  6 
is  set  at  one  end  via  an  O-ring,  and  a  water-outlet 
external  cover  10  having  an  alkali  ion  water-outlet 
opening  8  and  an  acid  ion  water-outlet  opening  9  is 

45  set  at  the  other  end  via  an  O-ring  in  a  water-tight 
manner.  All  the  layered  panels  are  secured  water- 
tightly  using  metal  fixtures  11  such  as  nuts  and 
bolts.  Electrode  terminals  2  of  the  electrode  plates 
3  are  connected  with  the  anodes  and  cathodes 

50  alternately  to  form  the  anode  electrolytic  cell  and 
the  cathode  electrolytic  cell,  respectively.  The  ref- 
erence  character  of  12  is  the  discharge  hole  of 
generated  ion  water,  and  the  discharge  hole  is 
connected  to  the  alternately  arranged  opening  to 

55  the  inside  of  the  cathode  electrolytic  cell  and  with 
the  alkali  ion  water-outlet  8.  Another  ion  water 
discharge  hole  is  positioned  parallel  to  discharge 
hole  12,  and  the  ion  water  discharge  hole  is  con- 
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nected  to  the  alternately  arranged  opening  to  the 
inside  of  the  anode  electrolytic  cell  and  with  the 
acid  ion  water-outlet  opening  9. 

Fig.  3  and  Fig.  4  show  an  example  of  the 
electrolytic  cell  unit  panel  structure.  As  seen  in 
these  figures,  the  electrolytic  cell  unit  panel  1  com- 
prises  a  synthetic  resin  frame  14  in  a  picture  frame 
shape.  At  specified  positions  on  the  periphery  of 
frame  14,  multiple  holes  13  are  located  to  accept 
the  metal  fixtures  11  to  fasten  the  layered  frames. 
On  both  the  front  and  rear  faces  of  frame  14,  a 
groove  15  for  the  O-ring  and  a  recessed  face  zone 
16  to  set  the  ion  exchange  membrane  5  are  pro- 
vided.  Between  the  groove  15  for  the  O-ring  and 
the  recessed  face  zone  16,  a  pair  of  water  flow 
holes  12  penetrate  the  frame  14  at  the  upper 
portion  thereof.  One  of  the  two  water  flow  holes  12 
opens  to  the  inside  space  of  the  electrolytic  cell  of 
the  electrolytic  cell  unit  panel,  the  space  being 
formed  by  the  frame  14  shown  in  Fig.  3  and  Fig.  4, 
while  the  other  water  stream  hole  does  not  open  to 
the  inside  of  the  electrolytic  cell.  The  intermediate 
portion  of  the  electrode  terminal  2  of  the  electrode 
plate  3  is  buried  in  the  frame  14,  and  both  side 
edges  of  the  electrode  plate  3  are  also  buried  in 
the  frame.  The  electrode  plate  3  is  mounted  to  the 
frame  14  in  a  manner  to  expose  the  front  and  rear 
faces  inside  the  frame  14.  The  electrode  plate  3 
and  the  electrode  terminal  2  are  assembled  in  the 
frame  14  by  integrated  molding  by  burying  the 
electrode  plate  3  when  forming  the  synthetic  resin 
frame  14. 

The  synthetic  resin  frame  14  forming  the  elec- 
trolytic  cell  unit  panel  1  is  a  thin  plate  which  has 
the  same  shape  on  both  its  front  and  rear  sides, 
which  fits  each  of  the  grooves  15  for  the  O-ring, 
recessed  face  zone  16,  water  flow  holes  12,  and 
holes  13  when  the  panels  are  mated  facing  the 
panels  front  to  front  and  rear  to  rear.  Many  electro- 
lytic  cell  unit  panels  1  prepared  and  layer  facing 
front  to  front  and  rear  to  rear  in  a  water-tight 
manner  to  secure,  a  compact  electrolytic  ion  water 
generator  as  shown  in  Fig.  2.  To  operate  the  gener- 
ator,  the  electrode  terminals  of  the  layered  electro- 
lytic  cell  unit  panels  are  connected  to  the  anode 
and  cathode  alternately  to  make  an  alternate  ar- 
rangement  of  anode  electrolytic  cells  and  cathode 
electrolytic  cells. 

If  the  flow-pass  switching  means  is  formed 
within  the  water-outlet  external  cover  10  or  in  a 
separate  panel  inserted  between  the  water-outlet 
external  cover  10  and  the  electrolytic  cell  unit  panel 
1,  then  two  bypass  lines  17  are  installed  to  connect 
the  flow-pass  between  the  water  flow-pass  hole  12 
and  the  acid  ion  water-outlet  opening  9  of  the 
anode  electrolytic  cell  with  the  flow-pass  between 
the  water  flow  hole  12  and  the  alkali  ion  water- 
outlet  opening  8  of  the  cathode  electrolytic  cell.  A 

pair  of  flow-pass  switching  valves  means  18  which 
are  actuated  in  response  to  change  of  polarity  are 
installed  at  suitable  positions  in  the  bypasses  17. 
The  flow-pass  switching  valve  means  18  preferably 

5  has  an  electromagnetic  valve  mechanism  in  which 
a  flow-pass  switching  ball  valve  made  of  a  perma- 
nent  magnet  is  located  in  the  space  covering  both 
the  flow-pass  and  the  bypass.  The  permanent  mag- 
net  ball  valve  is  moved  left  and  right  by  actuating 

io  the  electromagnet  in  response  to  change  of  polarity 
in  order  to  open  or  close  the  flow-pass  or  bypass 
17. 

Fig.  6  shows  an  embodiment  of  another  flow- 
pass  switching  mechanism.  Downward-extended 

is  portions  starting  from  the  water  flow  hole  12  of  the 
anode  electrolytic  cell  and  the  water  flow  hole  12  of 
the  cathode  electrolytic  cell  are  provided.  A  lateral 
space  19  connecting  these  extended  parts  is  thus 
formed.  At  the  opposite  side  from  the  water  flow 

20  hole  in  the  space  19,  a  flow-pass  21  which  con- 
nects  with  the  space  19  and  opens  to  the  alkali  ion 
water-outlet  opening  8  and  a  flow-pass  20  which 
opens  to  the  acid  ion  water-outlet  opening  9  are 
formed  parallel  to  each  other.  A  flow-pass  switching 

25  valve  means  18  which  is  actuated  in  response  to 
change  of  polarity  is  mounted  in  the  space  19.  The 
flow-pass  switching  valve  means  18  preferably  con- 
sists  of  a  solenoid  electromagnetic  valve.  The  cyl- 
inder  22  for  flow-pass  switching  is  inserted  into  the 

30  space  19  and  has  a  hole  or  groove  at  a  specified 
position  to  guide  the  ion  water. 

To  operate  the  electrolytic  ion  water  generator 
of  this  invention,  the  electrode  terminals  2  of  the 
layered  electrolytic  cell  unit  panels  1  are  alternately 

35  connected  to  the  anode  and  cathode  to  make  an 
alternate  arrangement  of  anode  electrolytic  cells 
and  cathode  electrolytic  cells.  Tap  water  is  intro- 
duced  from  the  water-inlet  opening  6,  and  is  sub- 
jected  to  electrolytic  dissociation  of  its  electrolytes 

40  as  the  water  ascends  through  each  of  the  electro- 
lytic  cells,  and  alkali  ions  such  as  sodium  ions, 
calcium  ions,  potassium  ions  and  magnesium  ions 
migrate  to  the  cathode  electrolytic  cells  through  the 
ion  exchange  membrane  5,  and  then  enter  the 

45  water  flow  hole  12  which  opens  to  the  cathode 
electrolytic  cell.  Meanwhile,  acid  ions  such  as  chlo- 
rine  ions  and  sulfate  ions  migrate  to  the  anode 
electrolytic  cell  and  enter  the  water  flow  hole  12 
which  opens  to  the  anode  electrolytic  cell.  In  this 

50  way,  the  alkali  ion  water  containing  alkali  ions  is 
continuously  discharged  from  the  alkali  ion  water- 
outlet  opening  8,  and  the  acid  ion  water  containing 
acid  ions  is  continuously  discharged  from  the  acid 
ion  water-outlet  opening  9. 

55  By  preparing  the  flow-pass  switching  mecha- 
nism  as  shown  in  Fig.5  or  Fig.  6  within  the  water- 
outlet  external  cover  10  or  within  the  synthetic  resin 
panel  inserted  between  the  water-outlet  external 

4 
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cover  10  and  the  electrolytic  cell  unit  panel  1,  ion 
water  is  continuously  generated;  the  alkali  ion  water 
is  discharged  continuously  from  the  alkali  ion  wa- 
ter-outlet  opening  8,  while  the  acid  ion  water  is 
discharged  continuously  from  the  acid  ion  water- 
outlet  opening  9,  even  during  electrolytic  cell 
cleaning  while  changing  the  polarity  of  the  elec- 
trode  plates  to  remove  scale  from  the  cathode 
surface.  The  deposited  scale  can  thus  be  removed 
from  the  electrodes  which  act  as  the  cathode  dur- 
ing  operation  of  the  ion  water  generator  or  at  the 
beginning  or  end  of  every  cycle  of  operation  by 
changing  the  polarity,  which  approximately  doubles 
the  life  of  electrodes. 

While  the  invention  has  been  described  in  de- 
tail  and  with  reference  to  specific  embodiments 
thereof,  it  will  be  apparent  to  one  skilled  in  the  art 
that  various  changes  and  modifications  can  be 
made  therein  without  departing  from  the  scope  of 
the  claims. 

Reference 

Description  of  symbols 

1: 
2: 
3: 
4: 
5: 
6: 
7: 
8: 
9: 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Claims 

Electrolytic  cell  unit  panel 
Electrode  terminal 
Electrode  plate 
O-ring 
Ion  exchange  membrane 
Water-inlet  opening 
Water-inlet  external  cover 
Alkali  ion  water-outlet  opening 
Acid  ion  water-outlet  opening 
Water-outlet  external  cover 
Metal-tightening  fixture 
Water  flow  hole 
Hole 
Frame 
Groove  for  O-ring 
Recessed  face  zone 
Bypass 
Flow-pass  switching  valve 
Space 
Flow  pass 
Flow  pass 
Cylinder  valve 

An  electrolytic  ion  water  generator  to  generate 
both  alkali  ion  water  containing  alkali  ions  and 
acid  ion  water  containing  acid  ions  by  introduc- 
ing  water  into  an  electrolytic  cell  comprising 
electrodes  and  ion  exchange  membranes  be- 
ing  arranged  alternately  to  electrolyse  the  elec- 
trolytes  contained  in  the  water,  wherein  the 
electrolytic  ion  water  generator  comprises  lay- 

ered  electrolytic  cell  unit  panels,  a  water-inlet 
external  cover  being  located  on  one  side  of  the 
layered  electrolytic  cell  unit  panels,  and  a  wa- 
ter-outlet  external  cover  being  located  on  the 

5  other  side  thereof,  and  wherein  the  electrolytic 
cell  unit  panel  comprises  a  synthetic  resin 
frame,  an  electrode  plate,  and  an  ion  exchange 
membrane,  and  the  synthetic  resin  frame  has 
holes  at  specified  points  on  its  periphery  there- 

io  of  to  accept  metal  fixtures  to  fasten  the  layered 
frames,  has  a  groove  for  O-rings  at  the  inner 
periphery  of  the  row  of  holes,  has  a  recessed 
face  zone  on  each  front  side  and  rear  side  of 
the  frame  to  set  the  ion  exchange  membrane, 

is  has  two  water  flow  holes  across  the  frame  at 
the  specified  points  between  the  groove  for  the 
O-rings  and  the  recessed  face  zone,  and  one 
of  the  water  flow  holes  opens  to  the  inside  of 
the  electrolytic  cell,  and  wherein  the  electrode 

20  plate  is  located  in  the  electrolytic  cell  unit 
panel  within  the  thickness  of  the  synthetic  res- 
in  frame,  and  is  provided  with  an  electrode 
terminal  at  the  top  thereof  which  projects  from 
the  synthetic  resin  frame,  and  wherein  the  ion 

25  exchange  membranes  are  set  into  the  re- 
cessed  face  zones  formed  on  both  the  front 
side  and  rear  side  of  the  synthetic  resin  frame 
and  are  arranged  so  that  they  face  the  elec- 
trode  plates  and  sandwich  them,  while  keeping 

30  a  distance  between  them,  and  wherein  the 
water-inlet  external  cover  is  provided  with  a 
water  inlet  opening  connected  with  the  electro- 
lytic  cell  formed  by  the  electrolytic  cell  unit 
panels  ,  and  wherein  the  water-outlet  external 

35  cover  is  provided  with  an  alkali  ion  water-outlet 
opening  connected  with  one  of  the  two  water 
flow  holes  to  discharge  the  generated  alkali  ion 
water,  and  an  acid  ion  water-outlet  opening 
connected  with  the  other  water  flow  hole  to 

40  discharge  the  generated  acid  ion  water,  and 
wherein  the  electrolytic  cell  unit  is  assembled 
by  layering  the  electrolytic  cell  unit  panels  in  a 
water-tight  manner  while  facing  the  front  sides 
to  front  sides  and  the  rear  sides  to  rear  sides 

45  via  the  O-rings  fitted  in  the  grooves  for  the  O- 
rings  on  the  electrolytic  cell  unit  panels,  by 
setting  the  water-inlet  external  cover  and  the 
water-outlet  external  cover  in  a  water-tight 
manner,  and  by  fastening  by  passing  metal 

50  fixtures  through  the  holes  on  the  synthetic  res- 
in  frame  and  tightening. 

2.  The  electrolytic  ion  water  generator  of  Claim  1  , 
wherein  the  electrode  plate  is  made  of  a  single 

55  material. 

3.  The  electrolytic  ion  water  generator  of  Claim  1  , 
wherein  the  electrode  plate  is  made  of  titanium 

5 
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coated  with  a  noble  metal. 

4.  The  electrolytic  ion  water  generator  claimed  in 
Claim  1,  2,  or  3,  wherein  a  pair  of  bypasses 
are  housed  within  the  water-outlet  external  cov-  5 
er  or  within  a  separate  panel  installed  between 
the  water-outlet  external  cover  and  the  adja- 
cent  electrolytic  cell  unit  panel,  and  the  by- 
passes  allow  water  to  flow  connecting  one  of 
the  two  water  flow  holes  with  the  alkali  ion  10 
water-outlet  opening  and  allow  water  to  flow 
connecting  the  other  water  flow  hole  with  the 
acid  ion  water-outlet  opening  separately,  and 
wherein  the  flow-pass  switching  valve,  which  is 
activated  in  response  to  change  of  polarity,  is  is 
mounted  in  each  of  the  passes  between  the 
flow-pass  which  is  opened  to  the  alkali  ion 
water-outlet  opening  and  one  of  the  bypasses, 
and  between  the  flow-pass  which  is  opened  to 
the  acid  ion  water-outlet  opening  and  the  other  20 
bypass. 

5.  The  electrolytic  ion  water  generator  claimed  in 
Claim  1,  2,  or  3,  wherein  a  horizontally  ex- 
tended  space  is  formed  within  the  water-outlet  25 
external  cover  or  within  a  separate  panel  in- 
stalled  between  the  water-outlet  external  cover 
and  the  adjacent  electrolytic  cell  unit  panel  to 
connect  each  of  the  two  water  flow  holes  or  the 
extended  portions  thereof,  and  wherein  the  30 
flow-passs  which  are  opened  to  the  alkali  ion 
water-outlet  opening  and  to  the  acid  ion  water- 
outlet  opening  are  formed  side  by  side,  adja- 
cent  to  the  space  and  opposite  to  the  water 
flow  hole  in  the  space,  and  wherein  a  flow-pass  35 
switching  valve  is  located  within  the  space  and 
is  moved  right  and  left  in  response  to  change 
of  polarity  such  that  when  one  of  the  two  water 
flow  holes  opens  to  the  alkali  ion  water-outlet 
opening,  the  valve  connects  the  other  water  40 
flow  hole  with  the  flow-pass  which  is  opened  to 
the  acid  ion  water-outlet  opening,  and  when 
one  of  the  two  water  flow  holes  opens  to  the 
acid  ion  water-outlet  opening,  the  valve  con- 
nects  the  other  water  flow  hole  with  the  flow-  45 
pass  which  is  opened  to  the  alkali  ion  water- 
outlet  opening. 
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